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Executive Summary

Thisrisk assessmerdvaluatesa suite ofpesticide active ingredientssed during treatment of browntail moth
infestationswhenapplied from 25 to 50 feet fronthe hightide line with powered equipment.

Theactive ingredientsssessed to have acceptable rfiskthis usenearmarinehabitatsinclude
Bacillus thuringiensisubspecie&urstaki& aizawai
Beauveria bassiana
GSomega/kappaHxtxHvla
Isaria fumosorosea
Kaolin Clay
Spinosad

Method

Based on selectioariteria provided by the Maine Forest Servipesticides with labeled uses for gypsy moths
were queried imndatabase containing pesticides registered in Mdwre2020 Of thosepesticidescandidates
for the biologicabesticidedist were searched by use site and chemical categorization (biochesmidal
microbial pesticides were selectedight candidate active ingredients wedentified for this risk assessment.

For each active ingredieydata were collected ornvironmentalfate and transfer parameters along with
toxicity data for marine anéguarine organisns. Wheninsufficientdata were available fogquantitativerisk
assessment approachesvailable data were summarized qualitativeRisk was assessed by comparing
expected environmental concentrations (EEC) todbecentrations known to produce toxic effects in marine
and estuarine organisms.

Outcome

Seven of the eight candidate active ingredients were deemed unlikely to cause undue harm to marine and
estuarine organisms. The ordgndidatechemical that was notedected for the current list was ad&achtin.
Azadirachtin is a biochemical extracted from neem seeds with high toxicity to aquatic organisms. Each of the
remaining activengredientswere deemed unlikely to cause undue harm to marine and estuarine angani

when products were used as labelled.

This revised list includgwo subspecis of one bacteriumBacillus thuringiensjstwo fungi Beauveria bassiana
andlsaria fumosorose€aone product obacterialsynthesisot including live bacterial sporep{rosad), one
biochemicalmechanicatlisruptor (kaolin clay), and one protein toxin that originates from spider venom (GS
omega/kappaHxtxHvla).Theseadditional pesticide options allovior moreflexibility in the treatment
strategesandresistancananagment.
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Introduction

In 2016, the Maine Bard ofPesticidesControl (BPCestablislkedt h at o n | ypesticliles wérenlpiver a |
for use in thezone of land 25 to 50 feet from the higtdle lineduring the treatment of browntail moth
including with powered applicatioequipment In 2017, the BPC clarified the meaninghbodlogical pesticides
with a policy that listed the active ingredients that met the definition of biological pesticide andwtable for
applications to treat browntail mothd'heBPC clarification dficates that a biological pesticidedsmprised of
either 1) microbiological organisms or 2) products producedrzy commonly associated with organisiiifis
documentre-evaluates angbrovidesupdated suggestions fothosepesticide active ingredienis the biological
pesticides categorfor the purposes of Chapt&9 Section 5

The rationale fothis designation stems fromeneralpatterns that arerequentlyseen inbiological pesticides.
Biological pesticidesften havemodes of action thatare targetedto a more specificgroup ofpests. Also,some
biological pesticidebave a short residence time in tie@vironment The celocation of browntail moths and
coastl habitat has warrantedhat the pesticides used as close as 2&t fieom the oceanto represent the
lowest riskproducts available.

This risk assessmedbcumentconcerns thdreatment of browntail moths in tharea 25 to 50 feet from the
marine coastPesticides allowed in the biological pesticides category are varigabir mechanism of actio
This is a broad category and as such each pesticide in this hasuquired a unique approach to its risk
assessment. Biochemical pesticidee naturally occurring substancegth a pesticidalnature. The previous list
of “Dbi ol o giincladéd azadirachtin and spi@asEdth of which are classified by US ERA
biochemicalpesticidesOther examples of biochemical pesticides woulitlude kaolin clayGS omega/kappa
HxtxHv1g and smothering dls like horticultural oibnd caustic ingredients such as horticultural vinegar.
Microbial pesticideson the other handare comprised othe living aganismitself. Examples of microbial
pesticides includ®acillus thuringiensisubspecie&urstaki& aizawaj Beauveria bassianand Isaria
fumosorosea

This risk assessment evaluatbe hazard of each of the proposed biological pesticidasnderstand the
potential for exposurgéo marine organismand then assess whether the rishm their use is aaptable in the
marine environment.

Method

Following guidance from the MairteorestService (MFSidentification of thepesticidego be reviewed started

with a search foactive ingrediers effective againgfypsymoths. Gypsy moths are used as a suatigpest
species becausdére is a lack of seach and knowledge oaffective pesticide approaches to browntail moth
control. Pesticides with labeled uses for gypsy moths were queridiseifNational Pesticide Information

Retrieval Systerdatabase containing pesticides registered in Mdme2020. Of thoseesticides candidates for
the biologicapesticidedist were searched by use site and chemical categorization (biochemical and microbial
pesticides were selected). Eight active ingredients vigeatified for this risk assessment.

For each active ingredierdata were collected oenvironmentalfate and transfer parameters along with

toxicity data for marine andstuarineorganisns. Avaibble data were summarized qualitatively when
insufficient data were available for quantitative risk assessment approaBlidswas assessed by comparing
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expected environmental concentrations (EEC) to the concentrations known to produce toxic effectsig ma
and estuarine organisms.

Specific detail of the risk assessment methods are found in the sections for each caadtilsgéngredient.
Each of these biopesticides are unicared vary in the types of assessment data available.



Azadirachtin

Azalirachtin isa pesticidal extracttaken from theseeds of theneem tree, Azadirachta indica A Just a
techni cal s enatmthatzepdsentsaoodelydesaribed codlection athemicalsthis group of
activecompoundss characterized by azadirachtingke of the most abundant compounds in the group.
Azadirachtin igonsideedto be differentfrom cold-pressed neem olbbecause there are more compounds in
cold-pressed neem oil thaim solvent extracted azadirachtin

Azadirachtin has multiple effects some insects azadirachtin has been shown to be a repelfahfeed
inhibitor. It is also an insect growth regulat@zadirachtin is understood to blothe insect hormonecdysone
andit is lethal toinsects becausthey cannot metamorphsize without proper ecdysone levelsmust be
consumed to be effective.

Toxicity

Azadirachtin is practically neoxic tomammals and birddn acutemammaliantesting, azadirachtirhadlow
toxicity (Category Ill) for both oral and dermal exposumes very low toxicity (Category V) for inhalatimd
dermal irritationexposuresDue to the practically netoxic profile US EPAid notrequire further testingor
calculate ajuantitativedietaryand drinking watetoxicity assessmergt

Azadirachtin has moderate to high toxicity tquatic organismsThere are no marine or estuarine data for
azadirachtinthis risk assessmestbstitutedfreshwater dataln freshwater fishexposures as 1o as
0.0047ppmwere foundto potentially causeeffects. Freshwater invertebrates varied in their sensitivitg No
ObservedAdverseEfect Concentration NOAELfor water fleasDaphniaspecieswas 0.615pm while the
NOAEC fomidges, Chironomuspecieswas 0.001¢ppmrepresenting a difference over 350 times lowkan
the water flea

Azadirachtin has an exemption for all raw agricultural commodities from the required tolerance when used at a
rate of less than 20 grams per acre.

Enviroamental Exposure

Exposures to aquatic organisms aredicted to be low when the products | a b e | instrAsg@tions
seed extractthis compound is more oily than wateity natureand is nothighly mobile in soilt breaks down

quickly insunlight on the foliage and on soithe haHlives are measured in hours and days and it is expected to

be half degraded in less than a day to two d&sce in the sqjit is rapidly consumed bsoil organisms. The

aquatic halflife is longerand consi@red to be around 30 days or less.

A quantitative risk assessment was possible with azadirabktiause substantial fate, transfer, and toxicity
data are availabld]US EPAs Pest i ci de VersioMléivasusedta predidhle Bxpezted
Envionmental Concentration (EEC) under the standardpmat scenario used byS EPArhe modeled peak
concentration was 0.0@.ppm followingthe predicted drift and runoff fronan applicatiorto amodeledapple
orchard with air blast sprayer¥$hemodeled 21dayaverageEEGvas0.0007ppm.

The calculated Risk Quotient (RQ)daracute exposure was 0.8&ny RQ value higher than @&monstrates
unacceptable risko aquatic organismd-or chronic exposuresi&Qvaluelessthan lindicates acceptable risk.
The calculatecchronicRQ for azadirachtiwas0.16indicating acceptable risk from the modeled use.



Conclusion

The biochemical azadirachtin did not pass tis& assessmergtandads used to ensure there is no undue harm
caused by lawful useThe acute toxicity of azadirachtivas too high given tenvironmental concentrations
predicted by the modefollowinglabeled usesThis active ingredierttas not been included on the updated list
of biological pesticides allowed within &5 50feet of the hightide line. A briefreviewof details of lobster and
clamphysiologyconfirms that ecdysone plays important rolegheir normal developmenteaving open the
possibility of azadirachtin directly affésgy these organisms.



Bacillus thuringiemssubspecie&urstaki& subsciesaizawai

Bacillus thuringiensi@t) is a widely usé bacterial insecticideultured from a soil bacteriunDifferent Bt
subspecies and strains can affect different types of target pests includistgra, Coleoptera,Lepidoptera,
Hemiptera,andHymenoptera On the whole “Bt’ targets a range of organisms hintpracticeeachsulspecies
and strainhavelimited selectivity In this reviewBtisa term used to refer to all the species and straifis
B.thuringiensissubspecie&urstakiandB. thuringiensisubspeciesizawaias a single group not because there
are no important differencedut because as of to date none thfe differences betweersubspecie&urstakiand
aizawaiare substantially dissimildor the context of this risk assessmenmhich focuses on risio aquatic non
target organisms

The mode of action foBtis sometimes disputedut generally understoodsfollows. The primary toxins
produced by theBt bacteria d(delta)-endosporesare only availablafter beingactivated by proteins ilan

i nsect ' Alditionally, the:spH must be alkalinfor this activationto take place The activatedtoxins
interad with the cells of the intestines and cause those cells to Aieombination ointestinaltrauma and
secondary infection (once the intestitining is breached bacteria move throumit the body) contribute to the
or gani s mversthe doaira ofdnfew days. Multiple risk reviews have demonstrated A& not harmful
to most organisms because the conditions are not right forghmarytoxins to become available and active.

Bt subspecie&urstakiandaizawaiare in the same family &. ereusandB. anthracis Contamination of the
fermentation vats used in production 8t with thesesimilar taxa is a human health concern. Each batch of the
product is tested in a live mouse assay and each change in formulation processing ragoihes round of
assays demonstrating no additional genetic material has been added.

Toxicity

I n addi t-+emlospotegBtsubbpecieProducescores otoxinswhich @ntribute to the specificityof

Bt xicity indifferent subspecies and strairBhe completecomplementof toxins forBt organisms contains:
the primary toxins §-endotoxins) Cry and Cytand parasporinsyips, SipsBins, 41.%Da protein,
sphaericolysinsalveolysinsf-exotoxins lijke thuringiensin), enhancilike proteins, and P19/P20 helpergieins
(Palma et al. 2014The valueoBt s s el e ct i varidatons irsthaexmsproducah Toxicity of eacBt
product is unique and determined by the mixture gfpeciesand ageof the pest subspecies dBt baderia,
strain of the Bt subspecies, the concentration of active ingredithe crystal and cytolytic proteins, tle
endotoxins), the concentration of exotoxiagadenterotoxins inert ingredientsof the formulation and
concentration of spores.

Nonttarget effectslikely originate from these additional toxins that do not require a specific gythawever,
these other toxins areurrently not present atocations andjuantities to caussignificant toxicity.

While the specifics for each possiloclembinationare not understood50 years of use has produced patterns
that demonstrate very clearly a lack of vertebrate toxictply very minimal toxicity to netarget organisms
and expected toxicity to target organisnitwas found to be practicallyontoxic to grass shrimp, sheepshead
minnow, and opepods during standardized testing. Only one study out of meewewedfound negative
effectsfrom Bt kurstaki in that studyston€fly larvae increasetheir drift behavior wherexposedo tentimes

the Expected Environmental Concentrati(fEC(USF2007). Otherstudies show aquatic invertebrates able to



withstand exposures 200,000 times tB&ECWith the fish speciedested, exposures have cauddarm to fish
when the test substance volume increased to a level that canggden deletion and the fish suffocated.

Environmental Exposure

The persistence in the environment Bfis generally thought to be shorgunlight is a strong agent of
breakdown and foliar haHives are on the order of 2 to 3 dayd$nder better condition®t may remain viable for
4 to 5 day®n the leaf surfaceln soil Bt spores can persist for weekspores ardargely destroyed by sunlight
and soil organism®t’ ability to re-infectis considered to be pogiso the likelihood of those sporgersisting
beyond that pointisvery low.Thepersistenceof the d-endotoxinsis longerthan the sporesnd it has been
observed that they can be detected faround a month.

Conclusion

A review of the toxicity data indicated no patterns of toxicity to flarget aquatic organisms,dm the products
that target LepidopteransThis review cabinesBt kurstakiand aizawaiand treats them as equivalent, this
review specifically des not includeBt israelensis Btisraelensisis frequently used in treatment of aquatic pests
and clearly poses different risks aquatic environments.



Beauveria bassiana

Beauveria bassiania a naturally occurring soil fungused to control a variety dhsects, such asphids, app
clearwing moth, codling moth, Douglas fir tussock moth, European corn ilkevprms thrips, and termites.
Beauveriabassianacan bea highly efficientethal agentto insectsfrom contactexposureand does not need to
be ingestedo work. Its mode of action is tgrow and feed on the inse€stbody this leads to softening of the
exoskeleton andlestruction ofinner tissues

Toxicity

Toxicity ofB. bassianalike allsubstancess highly dependent on concentratioB. bassiands used in
entomovectoring systems; in entomovectorjngsectslike bumblebees, are used to disperse pestiditsead
of the typical sprayer or irrigation tecbitogies. The fact thaB. bassianacan be usd with bumblebees
illustrates the mportanceof concentration in riskhssessmenasB. bassiands alsoconsidered to be toxic to
bees.

While the mode of action is infecting target organssifiingi arecapable of producing toxins that can also have
toxic effects.The risks from unintentional toxin production (mycotoxirsdpw. Beauvaricine is a known
contaminant that can occuturingthe production ofB. bassiangpesticide formulations. Changes to
manuacturingand testing keep this toxin at low levels and below the level of concern.

Several studies have found that bassian&astoxicity to aquaticorganismsin a study withCulex pipiens
Hamid et al(2013)found high toxicityto exposed eggs arldrvae.The method of expage isnoteworthy with
respect to applicabilityo this risk assessmergggs and larvaeere dunked iratest solutioncontainingB.
bassianaand then returned taheir homelake water.This study foundomplete mortalityat a @ncentration of
0.33 x 18 spores/L(higher that theExpected Environmental ConcentratitEE ¢for this product when usgas
labeled. An LGo of 7,300 ppm was established fRBainbow Trou{Oncorhynchus mykigglassifyng B. bassiana
aspractically noaoxicto fish. Whenlinland SilversidedMenidia berylinnhembryos were exposed 8.
bassianaat 8.3x 10*to 1.5x 10° conidia/mLthe embryos had increased rate of rupture and dedthese
authors also tested theole of detergenitreated spores andoncludedthat the detergent preventedonidia
from sticking to the embryos aridwered the mortality to the embryos

In terrestrial invertebrates there were instances where the predicted environmental concentration would be
expected toproduce toxic effectsThis is expected when evaluating Emsecticideintended for terrestrial
invertebrates Earthworms showed no effects at concentrations as high as 1,000 ppm.

In other organismgdesting has producedo signs of toxicitypeyond sight dermal irritation in ratst five times
the labeled application ratdn mammals there were no effects seen at dospsoduced by legal application.
More specificallyn rats an aal doseof 1.9 x 16 ppm cleared within 3 days with no toxic effecsd similary
high doses were cleared following inhalatiand injection to the abdominal cavitinjection into the abdominal
cavityreinforces that this organism ot likely to bepathogenic to mammaldn birds there were no effects
seen at doses produced by legal application.

This review considers the strainsBfbassiand&ogether as one unit. However, one of the available strains does
not have an established tolerance, there are no food uses registerd®l fmssiangstrain 447 (PC Code
128815).Beauveria bassianstrains: ATCC 74040 (PC Code 128818), GHA (PC Code 128924) and HF23 (PC Code
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090305) are exempted, with qualifications and uses, from the requirement of a tolerance (40 CFR 180.1205, 40
CFR 180.154 and 40 CFR 180.1273 respectively).

Environmental Exposure

This fungus is considered to be worldwidelistributionand widespread in the soil. It is not common in water
sampling one survey found that only 2% of their freshwater samples containedrualofB. bassiana.abel

mixing instructions indicate the product dies within 24 hours of mixing with wBeauveriabassianas

classified apersistent in soil. Testing demonstratédtht environmental concentrations declined to almost

normal backgronod levels in 6 months to 1 % years. This property is considered a benefit as it means areas can
be treated in a way that inoculates against future pest outbre®sile persistentB. bassianaoes not
significantlyamplify in the environmenor bioaccumulée; in this casgthe higher background levejdateauat

levels abovérackgroundout below levels considered to cause harm.

It is difficult to model the expected environmental concentrations of biological pesticides largely because the
chemicalparameters typically used in modied) simply danot apply to pesticides like theseespecially living
organisms likd3. bassianaln ieu of standard modelinghe alternative approach in aquatic systems is to predict
the aquatic concentration as thoughe application was made directly to the water using the ladel

application rate. This is a highly conservative approach that essentially represents 100% drift from the target site
to the waterbody.Using this methodhe expectedenvironmental concentratio (EECjs 0.037 ppm also

expressed as 3.7 x 4€onidia/L.Even with a conservative approach to estimating the EEC, the potential harm to
non-target organisms isonsideredo be low. Fistshowed effectover100,000times higher tha the EEC.

Mosquito lavae effects were seen atbrief exposurd 0,000times the EEC. Andpresenting mane and
estuarineorganisms, silveides reacted to concentratiorisO00times higher than the EE Therisksstemming

from use ofB. bassiandocuson incidentallyexposed terrestrial invertebrategnd not aquatic organisms

Conclusion

While much remains to bepecificallydetermined about the potential foB. bassianao persistand be effective
in marine environmentsB. bassiands not expectedo cawse nontarget harm when used as laleel Beauveria
bassianas not expected to persist long in aguatic environmee@ucing the potential for exposure with
marine and estuarine organisni$terrestrialinvertebratesare exposed to labeled dose rates naity can be
expected. However, harmful exposuresaquatic habitatsare not expected from labeled uses due to the
dilution of active ingredient that occuduring use
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GSomega/kappaHxtxHvla

GSomegdkappaHxtx-Hvlais a relatively new insecticide. This compound has a variety of nintieging

Ver si t udpGSUACEVLESEQ@ZGSU-ACTXHv1aSEQ2; MACTXHV1a+2“ t he spi der veno
p e st ianditdbeahd nameof Speayr Spear T, VEI06325 TGAK VSTO06330ER Currently GS
omega/kappaHxtxHvlais the compound's active ingredient name as listed on current pesticide |albass.

pesticide is manufactured by yeastinga genesequence thaproduaesatoxic peptide protein chainln nature,

this peptide is part othe venomusedby AustralianBlue Mountains &nnelWeb Soiders (Hadronyche

versutd to kill their prey It effects insects by depressing the central nervous syssmecifically itactionis to

inhibit voltage-gated calcium and potassiuchannelsighly specific tonsect nervous systems.

Browntail mothislisted as aspecies orhe labelfor GSomegakappaHxtx-Hvla This productcurrently

contains 2% SomegakappaHxtx-Hvlaand is marketed towards treatment of lepidopteaiThe low risk
nature of this insecticide stems from the targeted nature of the peptiddy organisms similartothe pi d e r
naturaldietin the wildappearto be affected such as Coleoptera, Lepidopeand Thysanoptera

S

Toxicity

The active ingredient is produced f®rmentation ofyeast which are removed from the product as part of
manufacture. The yeast species involvitlyveromyces lactissused in the manufacture of food# and any
by-products are not anticipated to cause harm to humabsll culture studies have shown no effect on
mammalian cells.

Acute toxicity testing on mammals, birds, fishes, and aquatic invertebdate®nstrated irall cases there was

no mortalityat the maximum dose that is feasible to administer. For bees, there was a contaealu lower

than the maximum feasible dose, however, it is still expected to have practically no toxicity taObeles.
exposuren bees produced no observable effects at the highest dose feasible. Additionally, no sublethal effects
were seen during acute testing. Due to the lack of toxic effé&t8EPAvaived the testing requirements in the
areas of carcinogenicity, development, repretion, immunotoxicity, and endocrine function. Due to the lack of
any toxicity to freshwater organisni$S EPAvaived estuarine/marine organism testing.

In the acute freshwater fish testing, trout showed no effects at 1,000 ppm. The highest dose tested for
freshwater aquatic invertebrates, in this ca3aphniawas >100 ppm.

Environmental Exposure

This pesticide risk assessment is complicated by the lack of data for this chemical. Being apoactichlly
non-toxic pesticideto vertebrates, US EPAvaived some of the dateequirementsfor registration. There are no
physical parameters useful for calculating fate and transfer in the environment. It is estimated tiigehafithe
compound is 4 days in the fieldhsed on dalf-life study. There is nouwrent understanding of hydrolysis or
other degradationprocesses for the compountllS EPAtated in its risk assessment thiaainticipated the
protein to lose its potency rapidlyponrelease in the environment because of its protein nature. In orddreto
effective proteinsmusthave a very specific carimation, or shape This shape can be altered easitsolutions
with different conditiongsuch asvhen dissolved in waterersusvenom fluidand this shape can also change
whenpHchangesThe label of the product clearly states that the product must be maxethppliedwithin 24
hours further adding to the understanding that this protein is not actixey longafter it's added to water.
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In order to estimate the concentration that walibe in the environment several assumptions were matieen
data are not availablaworst-casescenario is assundgelt was assumed that the compound does not degrade
and that 100% of it movedf the targeted application siteThe standardJS EPAond wasusedandthe
maximum application rate of the compound was applied to that pond.J8d=PAond is onehectarein size
and 2 meters deegrontairing 20,000,000 litersThemaximum rateon the currently registered prodiii shot “
to exceed 6 pints peyear’ with 2% active ingredientJsing thesemeasurementsthe calculatedExpected
Environmental ConcentratiofeEEis 0.0028ppm.

Conclusion

The EEM®f 0.0028ppmis much lowethanthe values produced bioxicity testing.The riskcalculatiors suggest
this pesticide is unlikely to cause nontarget effects in fish and other aquatic orgatisisEC is over 35,000
times lower than the highest dose tested in aquatieertebrates. Harmful nontarget exposurewould have to
includevery largequantitiesof the product beforeeffectswould be seen.

This is a hewer insecticide anery few species have been testdtlis unlikely, but possible that other non-
targetarthropods may have some toxicity GSomega/kappaHxtxHvla However due tothe short haHlife
andlimited use it is expected that this product will breakdown rapidly in the environraadtrot reach
concentrations that could pose risk tmn-target organisms.
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Isaria fumosorosea

Isariafumosoroseas a fungus thabccurs natually throughout the environment worldwide. It can be found
chieflyin terrestrialhabitats however, it canalsobe spread via water and aifhe fungus is vectored by insects
and mitesIsariafumosoroseaan infect manygpeciesncludingseveral agricultural pest insedtke the
diamondback moth and the Russian wheat apltglusein Mainefor browntail moth treatment is limitedo

fruit trees.

The risk assessment process for microbes is different than it is for conventional pestiCivk SEPArequires

less fate and transfer information about pathogens likeemosorosedecause of the worldwide distribution of
this species. UEPAacknowledges that this pesticide will be able to cause harm to some insects hatvever
concentratimsused onthe application site are expected to be low enough to be an acceptable riskito
targetinsectsnearby Isariafumosoroseagesticide formulation:ieed to be kept at four degrees Celsius in order
to be shelfstable the productdecays rapidly in sunlight and at warm temperatures.

Toxicity

A concern unique to microbial pesticides is the potential for the microbe to infect hurbads and othernon-
targetorganismsin terms of its potential for infecting mammalsfumosoroseaequires temperatures below
35 degrees Celsite survive Thehuman body temperature is 37 degrees Celdinsrefore it is expected thalt
fumosoroseaannot grow in mammls or birddecause otheir higher body temperature An additional
concern evaluated byS EP#s the unintentional production of other components during the manufacturing
processlsariafumosoroseananufacturewas found to produce several other metdides during processing
however, they were found to be less than 0.1% of #wed productandUS EPA#oes not consider them to pose
undue risk.

Throughout toxicity testing. fumosoroseahowed a low risk profildsaria fumosorose# considered to be
practically nortoxic to laboratory mammals in terms of ingestj@mhalation injection into the abdominal

cavity, contact with skinand contact with the eyedowever it should be noted that dermal contaand contact
with the eye an produce slight irritation that persists for a short period of time and is reversible. In terms of
applicator safety this irritation potentias mitigated by the use of personal protective equipment such as long
pants long sleeveggloves and a respiator.

Two hboratory birdspecieswere tested in an acute ingestion scenario drnidmosoroseavas considered to
have acceptable risk to birds. Terrestrial insects that are not at the site of application are belidaae to
acceptable riskisariafumosoroseahowed toxicity tamon-targetterrestrial invertebrates at concentrations that
were 10 to 1000 times higher than tliexpected Environmental ConcentratidE§ Acute contact testing with
bees demonstrated acceptable risk. Testing showed receéft 10 times the EEC for both oral and contact
exposures to beedsaria fumosorosetesting however was only performed in an acute setting and it is
unknown about the longeterm pathogenicity to bees. US EPA expects the potential for pathogenidaytd
bees in chronic exposures to be mitigated by label directions specifying that this product should not be used on
plants while they are in floweilhe risk to terrestrial insects is mitigated by label langdageeducing drift in
non-target movemert. Isaria fumosorosewas nonpathogenic tono species of marine invertebrateEhere is

no expectation of toxicity to fish.

Isaria fumosorosehas permanent exemption from tolerance for commodities in the United States.
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EnvironmentaExposure

Isaria funosoroseds not expected to persist in watéor extended periods of time because soil, not water, is its
habitat. As packagedhe pesticide can persist on a shelf for 12 monthkke product decays rapidly in sunlight
and room temperatures.

Conclusion

Notoxicity is expected to occur the marineand estuarineaquaticenvironment from labelled uses of
I. fumosoroseaRapidoreakdownand low toxicitycombine to keep the risks to nemrget organisms
acceptable
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Kaolin Clay

Kaolinclay is a pesticide commonly used in organic agriculimraanagea variety of pests includingites,
fungi, bacterig and insectsLike manybiochemicalminimum risk pesticidekaolinclayhas anontoxicmode of
action. Applicationof the productformsa layer thatphysicallyprotects plant tissues from sunbuand pest
destruction.

Kaolinclayis unique even among minimal risk pesticides becauds lwing history of useCurrently kaolinclay
is used in cosmeticpaperboard adhesives cellophane toothpaste antiperspirantsand anti-cakingagents in
food. These uses have givikaolinclaythe GRA%generally recognized as safategorizatiorby the USDA.

Toxicity

Human exposure t&aolinclaystemming fom its pesticidal uses is difficult to isolate. This product is found in
thousands of consumer products making the ability to tease apart pesticidal influences and other influences
impossible These exposures howevemtkto the conclusion that thisgsticice likelyposes minimal risk to
humans Kaolin clayhas been exempted by tHdS EPAfor tolerance of residues when used on or in food
commodities.

Despite the low likelihood of risk to applicators and bystanders, there is potential exposure to wititifehie

use of kaolin clay. Kaolin clay is a brapectrum pesticidevhichincreases the potential for netarget effects.
Typical use patterns, however, are what prevent significanttanget effects. This pesticide must be applied in

a targeted fashiomn order to be effective. Once it has shaken loose from its application site it returns to the soil
simply as dustand too dilute to affecbrganisms inthe ecosystem. In honey bee testing studies, the toxic acute
oral L3, concentration of kaolin clay ccentration was greater than 1,000 ppm and the acute contags LD
concentration for honey bees was greater than 100 micrograms active ingredient per bee. These numbers
indicate that kaolin clay is practically nontoxic to bees when used according to ledmtians.

In acute testing, kaolin clay is considered to have negligible toxicity to mammals. Toxicity testing of kaolin clay
found the L value in rats was greater than 5,000 ppm. Dermal and inhalation toxicity tests on mammals found
similar resultsall demonstrating low risk nature of kaolin clay. Kaolin clay can be irritating to the eyes in a
temporarybasisbut it is not corrosive to the eye. ThéS EPA&onsiders the risk to eyes to be mitigated by the
appropriate personal protective equipment. &rise of the consistent lack of toxicity (including mortality and
sublethal effects) in the acute testdS EPAvaived the chronic toxicity tests for covering developmental,
reproductive, immunological, endocrine disruption, and carcinogenic eff€ettngwith kaolin clay supports

the lack of toxic effects to fish and aquatic invertebrates.

Environmental Exposure

There are virtually no data for modeling the environmental fate in transfé&aofin claypbecause EP#aived

those data requirementduring its review As a clay its halife is indefinite and it is considered to be stable in

the environment. Kaolin clay is known to be easily dispersed in water. In terms of chemical interactions, kaolin is
chemically inert.

Conclusion

The toxic action okaolin clay is not latentits insecticidakffects aremmediateand organisms must interact
with it directly to be affected. It is basic constituent ofhe earthandsoilwith many uses and has been used by
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people to the degred is nowgenerallyrecognized as safe. Aquatilganismsn the Gulf of Maine are not at
risk ofundueharm from labeled uses of pgsidescontainingkaolin clay
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Spinosad
Spinosad is widely used insecticide with arbadrange of target pestand use sitesCommercial@nosad
products are combinations diie spinosyn A and spinosynt@xins These toxins are produced frmentation
of the bacteriumSaccharopolyspora spinasgpiretoram is anothefermentationproduct of the same
bacterium onlydiffering from spinosad becauseis the mixture othe spinosyn J and spinosyndxins US EPA
considers spinosad and spinetorambe toxicologically simildor assessing human health endpoibist not for
ecological endpointdn the previous browrdil moth risk assessment for pesticides used in the near marine
shore zonespinetoram was excluded from the 80 250foot zone due to toxicity concerrier aquatic
invertebrates

Spinosads a neurotoxin thahas high selectivity for invertebrates. iteode of action i$o cause the excitation
of neuronsin the insect nervous systefwia NAChR and GABA receptdegding to excessive and uncontrollable
neuron firing.

Toxicity

Spinosad can cause effects in masimals, however, the sensitivity to spirabkis highest imvertebrates

(target and norarget) andaquatic organism Spinosad is considered to be moderately toxic to. fiw

marine or estuarine invertebrate species have been tested and for those that were tested there was a large
range of seaitivity responses between species.

Acute: The only marin®r estuarinefish to be testedvere sheepshead minnows which displayaclite toxic
effects at7,870ppb. For marine invertebrates, Eastern oysters were the most sensitive to agptesures with
an LGyof 300ppb. Amongall aquaticinvertebrates (fresh and marinegstuarine)the range in values seen in
response to acute test exposures was fipd to 51,700ppb.

Chronic:The chronic effect threshold, called thio Observed Adverse fétt Concentration or NOAEC, for
Sheepshead minnowsas1,150ppb. In order to capture the range in variation of sensitivitiesinvertebrates
when the RQ was developed for chronic test exposures the arithmetic mean of all NGIAEC(fresh and
maringestuarine)was takenMysid shrimpdisplayednegative effects at 84.@pbin chronic testsThe 84.20pb
for mysid shrimp ifiigher han most values and is autlier when compared to the rest of thiavertebrates
the lowest NOAEC was 0.5 ppb and the average without thepph2alue is 2.(pb.

Environmenal Exposure

Spinosad has a relatively shpersistence in the environmenthichlargelydepend on the amount of sunlight
exposure it receivesSpinosad is able in water but will degrade within hours sanlit water. Similarly, spinosad
can have halffives ofup to 47 days in soil degradation studieswever, field dissipation studies find the half
life is typically only a few days at mobt.soi| spinosads actively broken down by soil organisms.

A quantitative riskassessmenapproach was possible with spinos&ats EPAs Pesti ci de i n Wate
used to predict theexpected Environmental Concentrati(fEGCunder the standardized pond scenario

frequently used byJS EPAThe modeled peak concentratiovas2.65ppb based orthe predicted drift and

runoff from an application to a modelled apple orchard with air blast sprayjiéws.calculated RQ for an acute

exposure was 0.009; any RQ value higher than 0.05 is classified as unacceptable risk for listed'Bpecies.
modeled21-day average EEC was 2ggh. The value for Eastern oysters and the average value of all chronic

test exposures wre used for the chronic RQ calculation, 38tb and 12.29pbrespectivelyThe calculated RQ

for chronic exposurewas 0.17; in this case aRQ value higher than 1 is considered unacceptableTlsk.
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assessment used the strictest criteria for assessing risk by assessing the RQ values at the level used endangered
organisms.

Conclusion

Spinosads not expected tewause undue harm to thenvironment, and specificallyo marine or estuarine
organismswhen used as labele&pinosadtan producetoxic effects as seerwhentested on aquatic fish and
invertebrates.However, hese effectare only seen at high concentrations and the labelled @sesurrently
protective.
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Resistance Managemelmformation
SeveruniquelRAC groupare associated withhis group ofpossible® b i ol o g i ¢ aHachcpoked dreascshowve Iargeon the pages that

follow.

Mode of Action Classification

23 Tetroric & Tetrami aclo cenvatves

o
=0

.
+ Allomslios. gecLoncss of

Amlrim = artonaos o mmw}mmmmnwmnmrnq  post bickogy.
« Saverst sprays of & compourd may b posels i s s ek, it micossave gentraions of § post shout ook b

trnatecd wih compounds from £ asme MoA 3o
+ Lacel cxpart aevice shoult shays 5o bolwad uh g ey S
whase o

« Groupn  the ciasscalio i a1t nct 2l common large sl ha proscapion s3sins talon
520 08 1 UN groupa’ Uk, UND. UNE O B, UK & R

YAl 1o geip. Thoss
05 thot may bing ot the seme tamet sz but ars sncturally difersnt cnough
r or cose chemical ar

m ups provide: soronioton bonween
sl risk of metstoliz e

 Cromssosianco polonla bobwser: s roup s Haber than botws e, Grugs, 0 el bfeen s 3 stotlo b
qumm“ussmn')m . a0 oty Il T30 16 aLanos c30s 0ot S, ok conuulttion wih 1ozl sxpart
advie. Thote . o0
“sig umn- coneal o e s of human
chaate, sich & hﬁbﬂﬁserl  lack o stematves * Tow e als
- S gnipion lm‘ xis chforaairo becatss 1Dy Gal Cots e oven ouch oy o snclcaly w o ook Fiororelos Acwics shouk akoys
mn o e B I G Pt f . ne Bl o S o o Pt 1 b I s e oty Cro LifeI
s  Plco il www o2 onlia or)bor # conpicks RAC closatcelior pLite
7. Auguet 2019 : [ —

RAC documant protectec by  Copyright

20



Key to Targeted Physiology
@ nerveaMuscle [l Growth & Development [} Respiration

0 Midgut

- Unknown or Non-specific

Spinosad is INRAGCGroup 5.

Spinetoram
major component R=H, 5.6 si

Spinosad
major component R =H
minar component R = CH3

5 Spinosyns

GSomega/kappa HXTXv1lais inthe new IRAGGroup 32.
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Bacillus thuringiensiss in IRAGGroup11.

Bacillus thuringiensis and the insecticidal proteins produced
B.t. israelensis, B.t. aitzawai, B.t. kurstaki, B.t. tenebrionis

Bt crop proteins *

s : . Cry1Ab, CrytAc, CryiFa, Cry1A.105, Cry2Ab, Vip3A,
here there are differences among the specific receptors within the mCry3A, Cry3Ab, Cry 3Bb, Cry34Ab1/Cry35Ab1

midguts of target insects, transgenic crops containing certain combinations ; - X 11B

of these proteins provide resistance management benefits. 11A Bacillus thuringiensis Bacillus sphaericus

Azadirachtin s in IRAGGroupUN.

of unknown or uncertain
Benzoximate - mode of action




Beauveria bassian& Isaria fumosoroseare in IRAGGroup UNF.

Kaolin clay is in IRAC Group UNM.

Chenopodium ambrosioides
Burkholderia spp, near ambrosioides
Wolbachia pipientis (Zap) axtract

B ia k . strai “-,;,
Metarhizium anisopliae strain F52, \

Fatty acid monoesters with 7. 5
glycerol or propanediol Apopka strain 97
Neem oil
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Updated Policy

An updateddraft mockup of the policyfora | | o wb@lbdical pesticidés f opurpasds ef Chapter 29
Section 5follows on the next pagelhisdefinitiono f “ b i ol o g iistinstédto@mpkcationmf pdsacalés
on the lengthof landbetween the25 to 50 bot marksfrom the hightide line. In summary,

This risk assessmedbcument provides a lisif biological pesticidefor consideration to be useih the
zone of land 25 to 50 feet from the higide lineduring the treatments for browntail mothgotential
active ingredients include

Bacillus thurigiensiskurstaki& aizawai
Beauveria bassiana
GSomega/kappaHxtxHvla

Isaria fumosorosea

Kaolin Clay

Spinosad

Thisrisk assessment documestipports the removal odizadirachtirfrom the group ofactive
ingredientscurrentlya | | owe d uinodleagitchael “phesti ci des” grouping



STATE OF M AINE

I DEPARTMENT OF AGRICULTURE , CONSERVATION AND FORESTRY

‘ BOARD OFPESTICIDESCONTROL

28 STATE HOUSESTATION

JANET T. MILLS AUGUSTA, MAINE 04333 AMANDA E. BEAL
GOVERNOR COMMISSIONER

MAINE BOARD OF PESTICIDES CONTROL POLICY & DEFINITION OF
BIOLOGICAL PESTICIDE AS IT RELATES TO CHAPTER 29 SECTION 5

RevisedMonth Day 2020

BACKGROUND

The Board discussed questions that arose during the spring of 2016 relative to atienpoéthe term

Aibi ol ogi cal pesticided as used in Section 5 of Ch
of browntail moth adjacent to marine waters. The staff pointed out that when this rule was originally written,

it contemplatedt at fAbi ol ogi cal pesti ci deacilusthurihgtensigmdi mar i | vy
similar microbial pesticides. With the recent increase in browntail moth populations, questions have arisen
about other active ingredients which are derived fromorgaims . St af f i ndi cated t ha
pesticided is now commonly perceived to include p
organisms or products derived from organisms. At the January 11, 2017 meeting, the Board reviewed various
options and adopted an interpretation of the tern

the March 31, 2017 meeting.

In 2019, continued interest in expanding the number of available biological pesticdgsgun the BPC to
re-revalude the list of biological pesticideQualitativeandquantitativerisk assessments were used to
determinethe activeingredientsappropriate for this use.

POLICY

For the purposes of Chapter 29, Section 5, the te
that contains the microorganism and byproducts normally associated with the organism, as approved by the
Board.

As of MonthDay, 2020the Board ha approved:

Bacillus thuringiensisubspeciekurstaki
Bacillus thuringiensisubspecieaizawai
Beauveria bassiana
GS-omega/kappddxtx-Hvla ~ Grey out texiTO BE DETERMINED
Isaria fumosorosea
Kaolin Clay
Spinosad
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